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TABLE 1 



6 9/6ZZ9 



Hydrogen Sulfide out, ppm 





Sol u lion 


P H 


(Time 5 minutes) 


1 


Water 


5.4 


400 


1 


+ 2% Iron oxide 


4.H 


210 


3 


+ 2% Iron oxide 


4.9 


200 


4 


+ 2% Iron oxide + 0.02% 


5.3 


75 




manganese oxide 






5 


+ 0.02% manganese oxide 


4.0 


400 



TABLE 2 





Reaction Rate Constant 


% Mclal Oxide Activator 


With Copper Oxidc(Cu...O) Willi Manganese Oxide(MnO,) 


0 

0.8 
2.4 


0.6 0.8 
0.105 0.105 
0.134 0.122 


TABLE 3 




Reaction Kate Constant 




Reaction Rate Constant 


% Metal Oxide Activator 


With Copper Oxidc(Cu 2 Oj With Manganese Oxide(\ln0 2 ) 


0 

0.8 
3.0 


0.10 0.10 
0.158 0.133 
0.1, S4 0.154 



6?/6f39f& 



TABLE 4 



Product 




Bad Life, Days 


100% Iran Oxide 

95% Tron Oxide + 5% Manganese Oxide 


V2S 
144 


TABLE 5 


Component 


% by Weight 
Manganese Dioxide 


% by Weight 
Manganese Dioxide/ 
Cuprous Oxide 
Activator 


Menthionlonite Clay 

Mn() 2 

Walcr 

Cu0 2 


64.1 
24.3 
11.6 
O.D 


63.6 
24.1 
11.5 
0.8 


TABLE 6 


Formulation 




Bad Life. Days 


Manganese Dioxide 7.iose 

Manganese Oxide/Cuprous Oxide Activator 


29 
41) 



TABLE 7 



Test Conditions 



Temperature 7Q~ F. 

Flow Race of Natural Gas Containing II 2 S 5.41 liters/minute 
Pressure 0.5 psig 

Bed Heighl 7.9 fuel (ft.) 



1ABLE 8 



Moderate II-S Contamination Extreme II-S Contamination 



Gas 


II 2 S 


500 ppm in II 2 


II 2 S 


2200 ppm in II 2 


Composition 


No Oxygen 




( >xy ge n 


4% by volume 




Carbon Dioxide 


14% by volume 


Carbon Dioxide 


14% by volume 


Test Results 


Eron Oxide Only 


1% by wt 


tron Oxide Only 


Copper Oxide 






Copper Oxide 




1.0% by wi 0.25% by wi 


Bed Depth for 


Greater than 


Less than 


Greater than 


Less than Less than 


Complete H 2 S 


7,9 feet 


4.7 feet 


7.9 feet 


2.7 feet 3.7 feet 


Removal 











TABLE 9 



Iron Oxide with 1% by wt. Copper Oxide 
Iron Oxide Only At 4 ft. level At S ft. level 



At 4 ft. level Total Total 

Hours in lest H 2 S H 2 S Mcrcaptans H 2 vS Mcrcaptans 



At Start 400 ppm* 0 ppm 0 ppm 0 ppm 0 ppm 

6 Hi* of Flow * 0 ppm 35 ppm 0 ppm 0 ppm 

21 Hr of How * 0 ppm 40 ppm** 0 ppm 0 ppm 



*The lesl was lerminaled due lo the high amount of hydrogen sulfide, greater than 400 
ppm, remaining in the head space of the liquid hydrocarbon. 

"Insignificant increase in mercaptan levels indicate maximum concentration has been 
reached. 



TABLE 10 



Sample 1 Sample 2 Sample 3 



Inlet IL>S (ppm) 


25 


22 


24 


Inlet Mcrcaptans (ppm) 


20 


20 


20 


First Port II.S (ppm) 


0 


0 


0 


First Port Mercaptans (ppm) 
Column 1 Temp (° F.) 


0 


0.5 


0.75 


85 


68 


84 


Coin mn 1 Press (psig) 


410 


410 


400 


Flow (ft^'hr), actual 


30 


30 


30 



TABLE 11 




Sample 1 


Sample 2 


Sample 3 


Inlet i%2^ kPP ir U 






z4 


lilLC T _YLC I Cta p Ta IIS ( p p 111 ) 






on 


Inlel Carbon yl oulliue 


V.UlD 














Lurcf Port l-l ^ fi\t\n-\\ 

ri_LST ran xl?^ ^ppil* J 


i\ 


jjloajj inrougn 


010K.C uirougii 






pari j> (1j LU 


pari j» (15 li) 


I ITS I 1 all -YlcTCapiarib I Dp III i 


■j 


oroKe Lnrougn 


jjrojve mroufezn 






pnrt 3 (1 5 ft) 


part 3 (1 5 ft) 


Fiisl Pari Carbonyl Sulfide- 


0 


Broke through 


Broke through 


(ppm) 




pare 2 (10 ft) 


part 3 (15 ft) 


Column 1 Temp (° R) 


54 






(Column I press (psig) 


410 






Flow (ft 3 /hr) 









actual 



TABLE 12 











Mulch + 9% iron oxide 




Mulch 


no 


additive 


+0.U 


% Cu,0 


+IUW 


Mn()-> 


Con- 


IH 2 SJ 


Con- 




Con- 








tact 


out 


tact 


[H 2 S] out 


tact 


[H 2 S] out 


Contact 


[H 2 S] out 


sec. 


ppm 


sec. 


ppm 


sec 


• ppm 


sec 


ppm 


0 


15 


0 


18 


0 


24 


0 


22 


2 3 


13 


1 4 


16 


1 6 


8 


0 6 


11 


4 0 


12 


2 7 


11 


2 7 


1.8 


14 


5 2 


8 1 


13 


40 


7 


4 0 


0 9 


2 7 


4 3 


13 1 


12 


8 1 


2 1 


5 4 


1 0 


8 1 


1 4 


33 2 


10 


16.1 


0.7 


8.1 


1 0 


16 1 


0 3 










16 1 


0 







